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TILTABLE ANVIL ASSEMBLY 
CROSS - REFERENCE TO RELATED 

APPLICATIONS 
[ 0001 ] This application claims the benefit of and priority 
to U . S . Provisional Patent Application Ser . No . 62 / 542 , 338 
filed Aug . 8 , 2017 , the entire disclosure of which is incor 
porated by reference herein . 

BACKGROUND 
1 . Technical Description 

[ 0002 ] The present disclosure is directed to an anvil 
assembly that includes a tiltable anvil head and , more 
particularly , to an anvil assembly including a tiltable anvil 
head that is movable from a post - fired tilted position to a 
doughnut removal position and includes structure to retain 
the anvil head assembly in the doughnut removal position . 

2 . Background of Related Art 
[ 0003 ] Circular staplers that have anvil assemblies that 
include an anvil head that can tilt from a tilted position to an 
operative position during insertion of the anvil assembly into 
a patient and / or from an operative position to a tilted 
position during removal of the anvil assembly from the 
patient are well known . By tilting the anvil head of the anvil 
assembly during insertion and / or removal of the anvil head 
from a lumen of the patient , a profile of the anvil head can 
be reduced to minimize trauma to the patient . 
10004 ] In circular staplers that have an anvil assembly 
with an anvil head that is tilted after firing of the circular 
stapler to a post - fired tilted position , the anvil head is 
typically biased towards the post - fired tilted position by a 
biasing member . In the post - fired tilted position , it is difficult 
to remove a tissue doughnut from the anvil head . Thus , the 
anvil head must be manually pivoted back towards the 
operative position and retained in this position during 
removal of the tissue doughnut from the anvil head . 
[ 0005 ] A continuing need exists in the stapler arts for a 
circular stapler that includes an anvil assembly with an anvil 
head that can be retained in a position to facilitate easy 
removal of a tissue doughnut from the anvil head after a 
circular stapler is fired . 

tion in which the angle ß is between forty - five degrees ( 459 ) 
and ninety degrees ( 90° ) ; and retaining the anvil head 
assembly in the doughnut removal position . 
[ 0007 ] In some embodiments , the method further includes 
removing a tissue doughnut from the anvil head assembly 
when the anvil head assembly is in the doughnut removal 
position . 
[ 0008 ] In certain embodiments , the method further 
includes securing the anvil head assembly in the pre - fired 
tilted position using a suture . 
[ 0009 ] In embodiments , moving the anvil head assembly 
from the pre - fired tilted position to the operative position 
includes cutting the suture . 
[ 0010 ] In some embodiments , moving the anvil head 
assembly from the pre - fired tilted position to the operative 
position includes urging a plunger of the center rod assembly 
towards the anvil head assembly to tilt the anvil head 
assembly from the pre - fired tilted position to the operative 
position . 
[ 0011 ] In certain embodiments , moving the anvil head 
assembly from the operative position to the post - fired tilted 
position includes moving a backup member of the anvil head 
assembly from a retracted position to an advanced position 
within a housing of the anvil head assembly . 
[ 0012 ] In embodiments , moving the anvil head assembly 
from the operative position to the post - fired tilted position 
includes urging a plunger towards the anvil head assembly 
to tilt the anvil head assembly from the operative position to 
the post - fired tilted position . 
[ 0013 ] . In some embodiments , moving the anvil assembly 
from the post - fired tilted position back to the doughnut 
removal position includes manually pivoting the anvil head 
assembly to the doughnut removal position . 
[ 0014 ] In certain embodiments , retaining the anvil head 
assembly in the doughnut removal position includes posi 
tioning locking structure of the anvil head assembly in 
contact with the plunger of the center rod assembly . 
[ 0015 ] Another aspect of the disclosure is directed to a 
tiltable anvil assembly having and an anvil head assembly 
and a center rod assembly . The anvil head assembly includes 
a housing , a post centrally disposed within the housing , a 
backup plate movably supported about the post from a 
retracted position to an advanced position , and a cutting ring 
supported on a proximal surface of the backup plate . The 
post includes locking structure . The housing defines an 
annular recess positioned about the post and supports an 
anvil surface positioned about the annular recess that defines 
a plane . The center rod assembly includes a center rod 
defining a longitudinal axis and a plunger supported by the 
center rod . The center rod has a proximal portion adapted to 
releasably couple with a circular stapler . The distal portion 
of the center rod is pivotably coupled to the post of the anvil 
head assembly by a pivot member such that the anvil head 
assembly is movable in relation to the center rod between an 
operative position and a post - fired tilted position . The plane 
defined by the anvil surface and the longitudinal axis of the 
center rod defines an angle ß , wherein the angle B is ninety 
degrees when the anvil head assembly is in the operative 
position and less than thirty degrees when the anvil head 
assembly is in the post - fired tilted position . The anvil head 
assembly is movable from the post - fired tilted position to a 
doughnut removal position , wherein angle B is between 
forty - five degrees and ninety degrees . The locking structure 

SUMMARY 
[ 0006 ] One aspect of the disclosure is directed to a method 
of treating tissue including inserting an anvil assembly 
having an anvil center rod assembly and an anvil head 
assembly into a vessel lumen in a pre - fired tilted position in 
which a plane defined by an anvil surface of the anvil head 
assembly and a longitudinal axis of the anvil center rod 
assembly define an angle ß of less than thirty degrees ( 30° ) ; 
moving the anvil head assembly from the pre - fired tilted 
position to an operative position in which the angle ß is 
ninety degrees ( 90° ) ; clamping tissue between the anvil 
surface of the anvil head assembly and a staple cartridge of 
a circular stapler ; firing the circular stapler to advance 
staples through the tissue and into the anvil head assembly 
and cutting the tissue with an annular knife ; moving the 
anvil head assembly from the operative position to a post - 
fired tilted position in which the angle B is less than thirty 
degrees ( 309 ) ; moving the anvil head assembly from the 
post - fired tilted position back to a doughnut removal posi 
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of the post is configured to engage the center rod assembly 
to retain the anvil head assembly in the doughnut removal 
position . 
[ 0016 ] In embodiments , the backup plate includes a finger 
and the center rod includes a distal portion having an 
engagement surface . The finger of the backup plate is 
positioned in contact with the engagement surface of the 
center rod when the backup plate is in the retracted position 
to retain the anvil head assembly in the operative position . 
[ 0017 ] In some embodiments , the engagement surface of 
the center rod includes at least one flat . 
0018 ] In certain embodiments , the locking structure 
includes an extension that extends proximally from the post 
towards the center rod . 
[ 0019 ] In embodiments , the extension defines a tapered 
surface that is positioned to engage the center rod assembly 
to retain the anvil head assembly in the doughnut removal 
position . 
10020 ] In some embodiments , the center rod assembly 
includes a biasing member positioned to urge the plunger 
into the anvil head assembly to urge the anvil head assembly 
towards the post - fired tilted position . 
[ 0021 ] In certain embodiments , the extension is positioned 
to engage the plunger to retain the anvil head assembly in the 
doughnut removal position . 
[ 0022 ] In embodiments , the anvil assembly includes a cam 
latch plate supported on the anvil head assembly . The cam 
latch plate is positioned to engage the backup plate when the 
backup plate is in the post - fired tilted position to prevent 
movement of the backup plate from the advanced position 
back to the retracted position . 
[ 0023 ] In some embodiments , the post defines a transverse 
slot and the cam latch member is pivotably supported within 
the transverse slot about the pivot member . 
( 0024 ] In certain embodiments , in the operative position , 
the extension is covered by the cam latch member , and in the 
post - fired position , the extension extends radially outward of 
the cam latch member . 

[ 0034 ] FIG . 9 is a side , perspective view of the tiltable 
anvil assembly shown in FIG . 1 with the anvil head in the 
operative position ; 
[ 0035 ] FIG . 10 is a side cross - sectional view of the tiltable 
anvil assembly shown in FIG . 9 in the operative position and 
a distal portion of an anvil retainer of a surgical stapling 
device shown cutaway positioned within a center rod of the 
anvil assembly ; 
10036 ] FIG . 11 is a side perspective view of the tiltable 
anvil assembly shown in FIG . 10 in the operative position 
and a distal portion of a surgical stapling device shown in 
phantom as the stapling device is being fired ; 
[ 0037 ] FIG . 12 is a perspective view from a proximal end 
of the tiltable anvil assembly shown in FIG . 11 in the 
operative position after a backup ring of the anvil assembly 
is pushed distally into a housing of the anvil head assembly ; 
0038 ] FIG . 13 is a side cross - sectional view of the tiltable 

anvil assembly shown in FIG . 12 in the fired and tilted 
position ; 
10039 ) FIG . 14 is a side cross - sectional view of the tiltable 
anvil assembly shown in FIG . 13 in the fired and tilted 
position as the anvil head assembly is partially rotated back 
towards the operative position ; 
10040 ] FIG . 14A is a side cross - sectional view of the 
tiltable anvil assembly shown in FIG . 13 in the fired and 
tilted position with the cam latch member removed as the 
anvil head assembly is partially rotated back towards the 
operative position ; and 
[ 0041 ] FIG . 15 is a side perspective view of the tiltable 
anvil assembly shown in FIG . 13 in the fired and tilted 
position as the anvil head assembly is partially rotated back 
towards the operative position and a tissue doughnut is 
removed from the housing of the anvil head assembly . 

DETAILED DESCRIPTION OF EMBODIMENTS 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0025 ] Various embodiments of the presently disclosed 
tiltable anvil assembly are described herein below with 
reference to the drawings , wherein : 
[ 0026 ] FIG . 1 is a side perspective view from the distal 
end of an exemplary embodiment of the presently disclosed 
tiltable anvil assembly supported on an anvil delivery sys 
tem with the anvil assembly tilted ; 
[ 0027 ] FIG . 2 is an enlarged view of the indicated area of 
detail shown in FIG . 1 ; 
[ 0028 ] FIG . 3 is a side perspective view of the distal end 
of the tiltable anvil assembly and anvil delivery system 
shown in FIG . 1 ; 
[ 0029 ] FIG . 4 is an exploded , side perspective view of the 
tiltable anvil assembly shown in FIG . 1 ; 
( 0030 ) FIG . 5 is an enlarged view of the indicated area of 
detail shown in FIG . 4 ; 
[ 0031 ] FIG . 6 is a side view of a cam latch member of the 
tiltable anvil assembly shown in FIG . 4 ; 
[ 0032 ] FIG . 7 is a cross - sectional view taken along section 
line 7 - 7 of FIG . 3 ; 
[ 0033 ] FIG . 8 is a side cross - sectional view of the tiltable 
anvil assembly shown in FIG . 7 as an anvil head of the anvil 
assembly moves from the pre - tilted position towards the 
operative position ; 

[ 0042 ] The presently disclosed pre - tilted anvil assembly 
will now be described in detail with reference to the draw 
ings in which like reference numerals designate identical or 
corresponding elements in each of the several views . In this 
description , the term " proximal " is used generally to refer to 
that portion of the device that is closer to a clinician , while 
the term " distal ” is used generally to refer to that portion of 
the device that is farther from the clinician . In addition , the 
term " endoscopic ” is used generally used to refer to endo 
scopic , laparoscopic , arthroscopic , and / or any other proce 
dure conducted through small diameter incision or cannula 
and the term “ clinician ” is used generally to refer to medical 
personnel including doctors , nurses , and support personnel . 
[ 0043 ] The presently disclosed tiltable anvil assembly is 
provided with an anvil head assembly that is tiltable from an 
operative position to a post - fired tilted position after firing of 
a circular stapler to minimize the profile of the anvil head 
assembly during removal of the anvil head assembly from a 
body lumen of a patient . In order to simplify removal of a 
tissue doughnut from the anvil head assembly after firing , 
the anvil assembly includes locking structure to retain the 
anvil head assembly in a post - fired doughnut removal posi 
tion . As used herein , the doughnut removal position is a 
position in which a plane defined by an anvil surface of the 
anvil head assembly and the longitudinal axis of the anvil 
assembly define an angle ( angle B ) between about 45 
degrees and about 90 degrees and , in some embodiments is 
between about 60 degrees and 90 degrees . 
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[ 0044 ] In use , after the circular stapler is fired and the 
anvil assembly is disconnected from the circular stapler , the 
anvil head assembly automatically pivots from the operative 
position to a post - fired tilted position by a biasing member 
to minimize trauma to the patient during removal of the anvil 
assembly from the lumen of the patient . After the anvil 
assembly has been removed from the patient , the anvil head 
assembly can be manually pivoted from the post - fired tilted 
position to the doughnut removal position to provide access 
to a tissue doughnut positioned within the anvil head assem 
bly . The locking structure which is described in further detail 
below is provided on the anvil assembly to retain the anvil 
head assembly in the doughnut removal position to simplify 
removal of the tissue doughnut . 
[ 0045 ] FIGS . 1 - 3 illustrate a side perspective view of an 
exemplary embodiment of the presently disclosed tiltable 
anvil assembly , shown generally as anvil assembly 110 . The 
anvil assembly 110 is supported on a distal end of an anvil 
delivery system 10 . The anvil assembly 110 includes an 
anvil head assembly 112 and a center rod assembly 114 . The 
anvil head assembly 110 includes an anvil head or housing 
118 that defines openings 118a . The anvil delivery system 10 
includes a flexible tube 12 and an adapter 14 . The adapter 14 
has a first end fixedly secured to one end of the flexible tube 
12 and a second end secured to the center rod assembly 114 
by a suture “ S1 " . The adapter 14 defines a through bore 16 
( FIG . 2 ) . The suture “ S1 ” is received in the through bore 16 
of the adapter 14 of the anvil delivery system 10 and the 
openings 118a in the housing 118 of the anvil head assembly 
112 to secure the anvil head assembly 112 to the anvil 
delivery system 10 in a pre - fired tilted position . For a more 
detailed description of the construction and operation of the 
presently disclosed anvil delivery system 10 , see U . S . Pub 
lication No . 2015 / 0366563 ( “ the ' 563 Publication ” ) which is 
incorporated herein by reference in its entirety . 
[ 004 ] Referring to FIG . 4 , the anvil assembly 110 
includes an anvil head assembly 112 and a center rod 
assembly 114 . The anvil head assembly 112 includes a post 
116 , a housing 118 , a backup member or plate 120 , a cutting 
ring 122 , a cutting ring base 123 , an anvil surface 124 , a 
sleeve 125 , a cam latch member 126 , and a retainer member 
127 . In embodiments , the post 116 is monolithically formed 
with and centrally positioned within the housing 118 . Alter 
nately , the housing 118 and the post 116 may be formed 
separately and fastened together using any known fastening 
technique , e . g . , welding or crimping . The anvil surface 124 
is supported on the housing 118 about the post 116 and 
defines a plurality of staple deforming pockets 130 for 
receiving and deforming staples . The post 116 defines a 
transverse slot 172 that is described in further detail below . 
[ 0047 ] Referring also to FIG . 5 , the post 116 includes 
locking structure that is configured to retain the anvil head 
assembly 112 in a doughnut removal position after firing of 
a circular stapler . In embodiments , the locking structure 
includes a pair of extensions 131 that extend proximally 
from the post 116 towards the center rod assembly 114 . The 
extensions 131 define a portion of a transverse slot 172 
formed in the post 116 which is described in further detail 
below . A proximal end of each of the extensions 131 has a 
tapered surface 132 which is also described in further detail 
below . 
[ 0048 ] The housing 118 of the anvil head assembly 112 
defines an inner annular recess 136 positioned between the 
post 116 and the anvil surface 124 . The backup plate 120 of 

the anvil head assembly 112 includes a central opening 134 
that receives the post 116 of the anvil head assembly 112 
such that the backup plate 120 is movable within the inner 
annular recess 136 of the housing 118 between a retracted 
position ( FIG . 10 ) and an advanced position ( FIG . 11 ) . The 
backup plate 120 includes an annular flange 120a that is 
positioned about the central opening 134 . The backup plate 
120 also includes a pair of inwardly extending fingers 138 
which are described in further detail below . 
[ 0049 ] The cutting ring 122 defines an opening 122a . The 
sleeve 125 of the anvil head assembly 112 is fixedly sup 
ported within the opening 122a of the cutting ring 122 and 
defines an opening 125a that has a configuration that cor 
responds to the configuration of the platform 120a of the 
backup plate 120 . In embodiments , the sleeve 125 is press - fit 
about the annular flange 120a to secure the sleeve 125 and 
the cutting ring 122 to the backup plate 120 . Alternately , the 
cutting ring 122 and the sleeve 125 can be of unitary 
construction and / or the cutting ring 122 can be secured to the 
backup plate 120 using a variety of fastening techniques . 
Although the flange 120a is illustrated as having a circular 
shape , other configurations are envisioned , e . g . , square , 
rectangular , triangular , etc . In embodiments , the cutting ring 
122 is formed from polyethylene and the backup plate 120 
is formed from a harder material such as a metal , e . g . , 
stainless steel . Alternately other materials of construction 
may be used to construct backup plate 120 and cutting ring 
122 . Further , the backup plate 120 and the cutting ring 122 
can be formed as a single or unitary structure . The cutting 
ring 122 is secured to the backup plate 120 such that the 
cutting ring 122 and the backup plate 120 form an assembly 
that is slidable about post 116 from the retracted position 
( FIG . 10 ) to the distal position ( FIG . 11 ) . 
[ 0050 ] In embodiments , a cutting ring base 123 is secured 
to an inwardly facing surface of the cutting ring 122 using , 
for example , an adhesive . In one embodiment , the cutting 
ring base 123 is formed from a material having a hardness 
that is greater than that of the cutting ring , e . g . , mylar . 
Alternately , it is envisioned that the cutting ring 122 need 
not have a base 123 . 
[ 0051 ] The retainer member 127 is positioned within the 
inner annular recess 136 of the housing 118 between the 
backup plate 120 and a back wall 118a of the housing 118 . 
In embodiments , the retainer member 127 is annular and 
includes a plurality of deformable tabs 127a that engage a 
distal surface of the backup plate 120 . The retainer member 
127 is positioned to prevent movement of the backup plate 
120 and the cutting ring 122 assembly from the retracted 
position to the advanced position within the inner annular 
recess 136 of the housing 118 until a predetermined force 
sufficient to deform the tabs 127a is applied to the backup 
plate 120 and cutting ring 122 assembly . The predetermined 
force can be close to but is less than the force applied by a 
cutting blade of a circular stapler when the cutting blade 
engages the cutting ring 122 of the anvil assembly 110 
during firing of the circular stapler . In embodiments , the 
predetermined force is between about ten pounds and about 
ninety pounds and can be about thirty pounds . When the 
predetermined force is reached , the backup plate 120 is 
pressed into the tabs 127a of the retainer 127 such that the 
tabs 127a are deformed and the backup plate 120 and cutting 
ring 122 assembly moves towards the advanced position into 
the inner annular recess 136 . It is envisioned that other 
crushable , deformable , collapsible or movement restricting 



US 2019 / 0046180 A1 Feb . 14 , 2019 

members may be used to retain the backup plate / cutting ring 
assembly in a fixed position until the predetermined force 
has been applied to the backup plate / cutting ring assembly . 
[ 0052 ] Referring to FIGS . 4 - 7 , the cam latch member 126 
includes a body 126a having a through bore 126b . The 
through bore 126b is dimensioned to receive the pivot 
member 162 of the center rod assembly 114 such that the 
cam latch member 126 is pivotally mounted within the 
transverse slot 172 ( FIG . 3 ) of the post 116 about the pivot 
member 162 . The cam latch member 126 includes a first 
body portion 126c that extends partially from the transverse 
slot 172 of post 116 in the pre - fired tilted position of the 
anvil head assembly 112 such that the first body portion 126C 
of the cam latch member 126 is engaged by the finger 166 
of the plunger 154 of the center rod assembly 114 . The first 
body portion 126c is configured such that the distance 
between the outer edge of the first body portion 126c and the 
through bore 126b increases in a counter - clockwise direc 
tion about the cam latch member 126 as viewed in FIGS . 6 
and 7 . In this manner , the plunger 154 is able to move 
distally as the cam latch member 126 rotates in the counter 
clockwise direction from the pre - fired tilted position ( FIG . 
7 ) to the operative position ( FIG . 10 ) . 
[ 0053 ] The cam latch member 126 also includes an edge 
126f and a tab 126g . A leading portion of edge 126f is 
positioned and configured to engage an inner periphery 120b 
of the backup plate 120 when the anvil head assembly 112 
is in the pre - fired tilted position to prevent counter clockwise 
rotation of the cam latch member 126 prior to firing of the 
circular stapler as described below . The tab 126g is posi 
tioned to engage a distal wall 172a ( FIG . 8 ) of the housing 
118 that defines the transverse slot 172 of the post 116 to 
prevent cam latch member 126 from clockwise rotation of 
the cam latch member 126 as viewed in FIG . 7 in the 
pre - fired tilted position . 
[ 0054 ] The anvil center rod assembly 114 includes a center 
rod 152 , a plunger 154 , and plunger spring or biasing 
member 156 . A distal end of center rod 152 includes a pair 
of arms 159 which are spaced from each other to define a 
cavity 159a . Each arm 159 defines a transverse through bore 
158 that is aligned with a central longitudinal axis of center 
rod 152 , a distal flat or engagement surface 152a , and a stop 
surface 153 that projects distally from the distal end of the 
center rod 152 . Alternately , the through bores 158 can be 
offset from the longitudinal axis of center rod 152 . The post 
116 of the anvil head assembly 112 is dimensioned and 
configured to be positioned within the cavity 159a and also 
defines a transverse through bore 116a . A pivot member 162 
is positioned through the through bores 158 of the center rod 
152 and the through bore 116a of the post 116 of the anvil 
head assembly 112 to pivotally secure the post 116 of the 
anvil head assembly 112 to the center rod 152 of the center 
rod assembly 114 such that the anvil head assembly 112 is 
pivotally secured to center rod assembly 114 . The plunger 
154 includes a finger 166 that is discussed in further detail 
below . 
[ 0055 ] With continued reference to FIG . 4 , a proximal end 
of the center rod 152 includes a plurality of flexible arms 180 
that define a bore 182 . The flexible arms 182 each include an 
opening 180a that is dimensioned to receive a projection 
formed on or connected to a trocar ( not shown ) to secure the 
trocar to the center rod 152 . Alternatively , the openings 180a 
may receive a suture ( not shown ) for permitting retrieval of 
anvil assembly 110 from a surgical site . The proximal end of 

each of the flexible arms 182 includes an internal shoulder 
184 ( FIG . 7 ) that is dimensioned to releasably engage an 
anvil retainer or trocar 200 ( FIG . 10 ) of a circular stapler 
( not shown ) to secure anvil assembly 110 to the circular 
stapler . A plurality of splines 186 are formed about the center 
rod 152 . The splines 186 function to align the anvil assembly 
110 with a staple holding portion of the circular stapler as is 
known in the art . See , e . g . , U . S . Pat . No . 7 , 303 , 106 ( “ the 
' 106 patent ' ) which is incorporated herein in its entirety by 
reference . 
[ 0056 ] The plunger 154 of the center rod assembly 114 is 
slidably positioned in a bore 164 ( FIG . 7 ) formed in the first 
end of center rod 152 . The engagement finger 166 of the 
plunger 154 is offset from the pivot axis of anvil head 
assembly 112 and , as discussed above , is biased into engage 
ment with the outer edge of the body portion 126c of cam 
latch member 126 by the biasing member 156 . The engage 
ment of finger 166 with outer edge of the body portion 126c 
of cam latch member 126 urges the cam latch member 126 
in the counter - clockwise direction to urge the edge 126f of 
the cam latch member 126 against the inner periphery 1206 
of the back plate 120 to urge the anvil head assembly 112 
from the pre - fired tilted position towards the operative 
position on center rod 152 . 
[ 0057 ] Referring to FIG . 7 , the suture S1 secures the anvil 
head assembly 112 in the pre - fired tilted position against the 
urging of the biasing member 156 . More specifically , in the 
pre - fired tilted position of the anvil assembly 110 , a plane 
“ P " defined by the anvil surface 124 defines an acute angle 
B with the longitudinal axis “ L ” of the center rod 152 . In this 
position , the finger 166 of the plunger 1154 is engaged with 
the outer edge of the body portion 126c of the cam latch 
member 126 and the plunger 154 is urged distally by the 
biasing member 156 to urge the anvil head assembly 112 and 
cam latch member 126 towards the operative position . In the 
pre - fired tilted position , angle ß can define an angle of less 
than about thirty degrees ( 309 ) . It is envisioned that angle B 
may be greater than about thirty degrees ( 30° ) depending on 
the surgical procedure being performed . 
10058 ] Referring to FIG . 8 , when the suture S1 is cut by a 
clinician using , for example , scissors or a scalpel ( not 
shown ) , the plunger 154 is moved distally in the direction 
indicated by arrow “ A ” by the biasing member 156 to urge 
the cam latch member 126 and the anvil head assembly 112 
in the direction indicated by the arrow “ B ” towards the 
operative position . As the cam latch member 126 rotates 
about the pivot member 162 , the finger 166 of the plunger 
154 of the center rod assembly 114 slides along the outer 
edge of the body portion 126c of the cam latch member 126 . 
[ 0059 ] Referring to FIGS . 9 and 10 , in the pre - fired 
operative position of anvil head assembly 112 and the cam 
latch member 126 , the fingers 138 of the backup plate 120 
are positioned atop the flats 152a defined on the distal end 
of the center rod 152 and are engaged with the stop surfaces 
153 that extend distally from a the distal end of the center 
rod 152 . Engagement of the fingers 138 with the flats 152a 
and the stop surfaces 153 of the center rod 152 retains the 
anvil head assembly 112 in the operative position and 
prevents the biasing member 156 from urging the anvil head 
assembly 112 beyond the operative position towards a 
post - fired tilted position ( FIG . 13 ) . In the operative position , 
the plane “ P ” defined by the anvil surface 124 is substan 
tially perpendicular to the longitudinal axis " L " defined by 
the center rod 152 ( FIG . 10 . ) 
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[ 0060 ] Referring to FIG . 10 , when the anvil assembly 110 
is secured to a circular stapler ( only the anvil retainer or 
trocar 200 of the circular stapler is shown ) , the trocar 200 of 
the circular stapler is inserted into the bore 182 defined by 
the flexible arms 180 of the center rod 152 . When the trocar 
200 is fully inserted into the bore 182 , a distal end of the 
trocar 200 engages the proximal end of the plunger 154 such 
that the plunger 154 is locked in an advanced position . In the 
advanced position of the plunger 154 with the circular 
stapler in a pre - fired state , the anvil head assembly 112 is 
locked in the operative position ( FIG . 10 ) . 
[ 0061 ] In use , the anvil assembly 110 is delivered to a 
surgical site using the anvil delivery system 10 . For a 
detailed description of this procedure , see the ' 563 Publi 
cation . After the anvil assembly 110 is properly positioned 
at the surgical site , the suture S1 can be cut to release the 
anvil head assembly 112 and the allow the anvil head 
assembly 112 and the cam latch member 126 to pivot about 
the pivot member 162 from the pre - fired tilted position ( FIG . 
7 ) to the operative position ( FIG . 8 ) as discussed above . 
Alternately , the anvil assembly 110 can be delivered to the 
surgical site using a variety of insertion techniques and tools . 
In addition , the anvil assembly can be delivered to the 
surgical site with the anvil assembly in the operative posi 
tion . 
[ 0062 ] Referring to FIGS . 11 and 12 , when the circular 
stapler ( not shown ) is fired to advance staples into the anvil 
surface 124 through tissue ( see the ' 106 patent for a detailed 
description of this operation ) , an annular knife 210 of a shell 
assembly 212 ( FIG . 11 ) is advanced in the direction indi 
cated by arrows “ C ” in FIG . 11 into contact with the cutting 
ring 122 to advance the cutting ring 122 and backup plate 
120 assembly further into the annular recess 136 of the 
housing 118 of the anvil head assembly 112 . As the backup 
plate 120 advances into the annular recess 136 , the fingers 
138 of the backup plate 120 move to a position spaced 
distally of the flats 152a and the stop surfaces 153 of the 
center rod 152 . As this occurs , the plunger 154 rotates the 
cam latch member 126 in the direction indicated by arrow 
“ D ” in FIG . 11 such that the portion of the cam latch member 
126 defining the edge 126f moves to a position proximally 
of the backup plate 120 . This positioning of the cam latch 
member 126 prevents proximal movement of the backup 
plate 120 when the annular knife 210 is retracted after firing 
of the circular stapler . It is noted that the tab 126g of the cam 
latch member 126 is rotated to a position spaced from the 
distal wall 172a defining the transverse slot 172 and is 
positioned in contact with the backup plate 120 . Proximal 
movement of the backup plate 120 could reposition the 
fingers 138 of the backup plate 120 onto the flats 152a of the 
center rod 152 and obstruct pivotal movement of the anvil 
head assembly 112 from the operative position to the post 
fired tilted position ( FIG . 13 ) . A second portion 126d ( FIG . 
11 ) of the cam latch member 126 also engages an opposite 
side of the backup plate 120 to prevent retraction of the 
backup plate 120 with the annular knife 210 . 
[ 0063 ] Referring to FIG . 13 , when the anvil head assembly 
112 is moved to a position spaced from the shell assembly 
212 ( FIG . 11 ) , the biasing member 156 of the center rod 
assembly 114 will pivot the anvil head assembly 112 in the 
direction indicated by arrow “ E ” in FIG . 13 to the post - fired 
tilted position . In the post - fired tilted position , similar to the 
pre - fired tilted position , angle ß can define an angle of less 
than about thirty degrees ( 30° ) . It is envisioned that angle B 

may be greater than about thirty degrees ( 30° ) depending on 
the surgical procedure being performed . As discussed above , 
in the post - fired tilted position , the anvil head assembly 112 
has a reduced profile such that the anvil assembly 110 can be 
removed from a body lumen of a patient with minimal 
trauma to the patient . 
[ 0064 ] Referring to FIGS . 14 - 15 , as is known in the art , 
when a circular stapler is fired that includes an annular knife 
such as annular knife 210 ( FIG . 13 ) , a tissue doughnut 220 
( FIG . 15 ) is cut in the tissue being treated . The tissue 
doughnut 220 is positioned in the annular recess 136 of the 
housing 118 between the shell assembly 212 ( FIG . 11 ) and 
the cutting ring 122 . When the anvil head assembly 112 is in 
the post - fired tilted position , it is difficult to remove the 
tissue doughnut 220 from the anvil head assembly 112 . In 
order to simplify removal of the tissue doughnut 220 , the 
locking structure including the extensions 131 of the post 
116 are positioned to engage the finger 166 of the plunger 
152 to retain the anvil head assembly 112 in a doughnut 
removal position to provide greater access to the tissue 
doughnut . As discussed above , in the doughnut removal 
position , angle B is between about 45 degrees and about 90 
degrees . In certain embodiments , angle ß is between about 
60 degrees and about 90 degrees . 
[ 0065 ] More specifically , after the anvil assembly 110 is 
removed from a patient , a clinician can manually tilt the 
anvil head assembly 112 back towards the operative position 
in the direction indicated by arrow “ F ” in FIG . 14 to the 
doughnut removal position . It is noted that with the cam 
latch member 126 rotated to the position shown in FIG . 13 , 
the tapered surfaces 132 of the extensions 131 extend 
radially outwardly of the cam latch member 126 . Thus , when 
the anvil head assembly 112 is rotated in the direction 
indicated by arrow “ F ” , the extensions 131 on the post 116 
approach and engage the finger 166 of the plunger 154 of the 
center rod assembly 114 . When the tapered surfaces 132 of 
the extensions 131 engage the finger 166 of the plunger 154 , 
the tapered surfaces 132 cam the plunger 154 downwardly 
such that a portion of the extensions 131 passes over the 
finger 166 and engages the finger 166 at a position between 
the outer surface of the finger 166 and the longitudinal axis 
of the center rod 152 . This engagement between the exten 
sions 131 and the finger 166 of the plunger 154 retains the 
anvil head assembly 112 in the doughnut removal position 
( FIG . 15 . ) Although the extensions 131 are shown to be 
configured to retain the anvil head assembly 112 in a 
position between the pre - fired tilted position and the opera 
tive position , it is envisioned that the configuration of the 
extensions 131 and the cam latch member 126 could be 
modified to retain the anvil head assembly 112 in a variety 
of different positions between the pre - fired and the post - fired 
tilted positions . 
[ 0066 ] Persons skilled in the art will understand that the 
devices and methods specifically described herein and illus 
trated in the accompanying drawings are non - limiting exem 
plary embodiments . It is envisioned that the elements and 
features illustrated or described in connection with one 
exemplary embodiment may be combined with the elements 
and features of another without departing from the scope of 
the present disclosure . As well , one skilled in the art will 
appreciate further features and advantages of the disclosure 
based on the above - described embodiments . Accordingly , 
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the disclosure is not to be limited by what has been particu 
larly shown and described , except as indicated by the 
appended claims . 
What is claimed is : 
1 . A method of treating tissue comprising : 
inserting an anvil assembly including an anvil center rod 
assembly and an anvil head assembly into a vessel 
lumen in a pre - fired tilted position in which a plane 
defined by an anvil surface of the anvil head assembly 
and a longitudinal axis of the anvil center rod assembly 
define an angle ß of less than thirty degrees ( 309 ) ; 

moving the anvil head assembly from the pre - fired tilted 
position to an operative position in which the angle B 
is ninety degrees ( 90° ) ; 

clamping tissue between the anvil head assembly and a 
staple cartridge of a circular stapler ; 

firing the circular stapler to advance staples through the 
tissue and into the anvil head assembly and cutting the 
tissue with an annular knife ; 

moving the anvil head assembly from the operative posi 
tion to a post - fired tilted position in which the angle B 
is less than thirty degrees ( 30° ) ; 

moving the anvil head assembly from the post - fired tilted 
position back to a doughnut removal position in which 
the angle ß is between forty - five degrees ( 45° ) and 
ninety degrees ( 90° ) ; 

retaining the anvil head assembly in the doughnut 
removal position . 

2 . The method of claim 1 , further including removing a 
tissue doughnut from the anvil head assembly when the 
anvil head assembly is in the doughnut removal position . 

3 . The method of claim 1 , further including securing the 
anvil head assembly in the pre - fired tilted position using a 
suture . 

4 . The method of claim 3 , wherein moving the anvil head 
assembly from the pre - fired tilted position to the operative 
position includes cutting the suture . 

5 . The method of claim 4 , wherein moving the anvil head 
assembly from the pre - fired tilted position to the operative 
position includes urging a plunger of the center rod assembly 
towards the anvil head assembly to tilt the anvil head 
assembly from the pre - fired tilted position to the operative 
position . 

6 . The method of claim 5 , wherein moving the anvil head 
assembly from the operative position to the post - fired tilted 
position includes moving a backup member of the anvil head 
assembly from a retracted position to an advanced position 
within a housing of the anvil head assembly . 

7 . The method of claim 6 , wherein moving the anvil head 
assembly from the operative position to the post - fired tilted 
position includes urging a plunger towards the anvil head 
assembly to tilt the anvil head assembly from the operative 
position to the post - fired tilted position . 

8 . The method of claim 1 , wherein moving the anvil head 
assembly from the post - fired tilted position back to the 
doughnut removal position includes manually pivoting the 
anvil head assembly to the doughnut removal position . 

9 . The method of claim 1 , wherein retaining the anvil head 
assembly in the doughnut removal position includes posi 
tioning locking structure of the anvil head assembly in 
contact with the plunger of the center rod assembly . 

10 . A tiltable anvil assembly comprising : 
an anvil head assembly including a housing , a post 

centrally disposed within the housing and including 

locking structure , an annular recess positioned about 
the post , an anvil surface defining a plane positioned 
about the annular recess , a backup plate movably 
supported about the post from a retracted position to an 
advanced position , and a cutting ring supported on a 
proximal surface of the backup plate ; and 

a center rod assembly including a center rod defining a 
longitudinal axis and a plunger supported by the center 
rod , the center rod having a proximal portion adapted 
to releasably couple with a circular stapler , the distal 
portion of the center rod being pivotably coupled to the 
post of the anvil head assembly by a pivot member such 
that the anvil head assembly is movable in relation to 
the center rod between an operative position and a 
post - fired tilted position , the plane defined by the anvil 
surface and the longitudinal axis of the center rod 
defining an angle ß , wherein the angle ß is ninety 
degrees when the anvil head assembly is in the opera 
tive position and the angle ß is less than thirty degrees 
when the anvil head assembly is in the post - fired tilted 
position ; 

wherein the anvil head assembly is movable from the 
post - fired tilted position to a doughnut removal posi 
tion in which angle is between forty - five degrees and 
ninety degrees , the locking structure of the post being 
configured to engage the center rod assembly to retain 
the anvil head assembly in the doughnut removal 
position . 

11 . The tiltable anvil assembly of claim 10 , wherein 
backup plate includes a finger and the center rod includes a 
distal portion having an engagement surface , the finger of 
the backup plate being positioned in contact with the 
engagement surface of the center rod when the backup plate 
is in the retracted position to retain the anvil head assembly 
in the operative position . 

12 . The tiltable anvil assembly of claim 11 , wherein the 
engagement surface of the center rod includes at least one 
flat . 

13 . The tiltable anvil assembly of claim 12 , wherein the 
locking structure includes an extension that extends proxi 
mally from the post towards the center rod . 

14 . The tiltable anvil assembly of claim 13 , wherein the 
extension defines a tapered surface that is positioned to 
engage the center rod assembly to retain the anvil head 
assembly in the doughnut removal position . 

15 . The tiltable anvil assembly of claim 14 , wherein the 
center rod assembly includes a biasing member positioned to 
urge the plunger into the anvil head assembly to urge the 
anvil head assembly towards the post - fired tilted position . 

16 . The tiltable anvil assembly of claim 15 , wherein the 
extension is positioned to engage the plunger to retain the 
anvil head assembly in the doughnut removal position . 

17 . The tiltable anvil assembly of claim 13 , further 
including a cam latch plate supported on the anvil head 
assembly , the cam latch plate being positioned to engage the 
backup plate when the backup plate is in the post - fired tilted 
position to prevent movement of the backup plate from the 
advanced position back to the retracted position . 

18 . The tiltable anvil assembly of claim 17 , wherein the 
post defines a transverse slot , the cam latch member being 
pivotably supported within the transverse slot about the 
pivot member . 
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19 . The tiltable anvil assembly of claim 18 , wherein in the 
operative position , the extension is covered by the cam latch 
member , and in the post - fired tilted position , the extension 
extends radially outward of the cam latch member . 


